(19) 




(12) 



j Europiisches Patentamt 
European Patent Office 

Office europ^n des brevets ^-j^^ EP 1 087 541 B1 

EUROPEAN PATENT SPECIFICATION 

(51) lntCl7: H04B 7/005 



(45) Date of publication and mention 
of the grant of the patent: 
02.02.2005 Bulletin 2005/05 



(21) Application number: 00307609.8 

(22) Date of filing: 04.09.2000 



(54) Apparatus and method for controiiing tlie transmission power of the forward link of a wireless 
communication system 

Vorrichtung und Verfahren zur Sendeleistungsregelung einer Vorwdrtsverblndung in einem drahtlosen 
Ubertragungssystem 

Precede et dispositif de commande de la puissance de transmission vers Tavant dans un systeme de 
communication sans fil 



CO 
to 

00 

o 



Q. 



(84) Designated Contracting States: 
DE Fl FR GB SE 

(30) Priority: 14.09.1999 US 395494 

(43) Date of publication of application: 
28.03.2001 Bulletin 2001/13 

(73) Proprietor: LUCENT TECHIsiOLOGiES INC. 
Murray Hill, New Jersey 07974-0636 (US) 

(72) Inventors: 

• Eibiing, Edward Ellis 

Convent Station, New Jersey 07961 (US) 

• Kernel, Raafat Edward 

Westf leld, New Jersey 07090 (US) 

• Kuo,Wen-YI 

IVIorganvllle, New Jersey 07751 (US) 

• Thomas, lUlathew 

Scotch Plains, New Jersey 07076 (US) 

• Weaver, Carl Francis 

Morris Plains, New Jersey 07950 (US) 

(74) Representative: 

Watts, Christopher Malcolm Kelway, Dr. et al 

Lucent Technologies (UK) Ltd, 

5 Mornington Road 

Woodford Green Essex, IG8 OTU (GB) 



(56) References cited: 
EP-A- 0 817 400 
US-A-5 715 526 



EP-A- 0 887 947 
US-A-5 930 242 



KIM D ET AL: "FORWARD LINK POWER 
CONTROL FOR CDMA CELLULAR SYSTEMS" 
lEICE TRANSACTIONS ON COMMUNICATIONS, 
INSTITUTE OF ELECTRONICS INFORMATION 
AND COMM. ENG. TOKYO, JP, vol. E81-B, no. 6, 
1 June 1998 (1998-06-01), pages 1224-1230, 
XP000788970 ISSN: 0916-8516 
KIM D: "FORWARD LINK POWER ALLOCATION 
FOR iS-95 BASED CDMA MOBILE SYSTEMS" 
ICC '99. 1999 IEEE INTERNATIONAL 
CONFERENCE ON COMMUNICATIONS. 
CONFERENCE RECORD. VANCOUVER, CA, 
JUNE 6 - 10, 1999, IEEE INTERNATIONAL 
CONFERENCE ON COMMUNICATIONS, NEW 
YORK, NY: IEEE, US, vol. 2, 6 June 1999 
(1 999-06-06), pages 1 126-1 130, XP000898032 
ISBN: 0-7803-5285-8 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed In 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



EP 1 087 541 B1 



Description 

Background of the Invention 

5 Field of the Invention 

[0001 ] The present invention relates generally to wireless communication systems and, In particular, to power of the 
fonvard link in wireless communication systems. 

10 Description of the Related Art 

[0002] Wireless communication systems employ Code Division Multiple Access ("CDMA") modulation techniques to 
permit a large number of system users to communicate with one another. The ability of such a system to work is based 
on the fact that each signal is coded with spreading sequences, such as pseudorandom noise ("PN") sequences, and 

^5 orthogonal spreading sequences such as Walsh codes. This coding permits signal separation and signal reconstruction 
at the receiver. In typical CDMA systems, communication is achieved by using a different spreading sequence for each 
channel. This results in a plurality of transmitted signals sharing the same bandwidth. Particular transmitted signals 
are retrieved from the communication channel by despreading a signal from all of the signals by using a known user 
despreading sequence related to the spreading sequence Implemented at the transmitter. 

20 [0003] Figure 1 illustrates CDMA system 10. The geographic area serviced by CDMA system 10 is divided into a 
plurality of spatially distinct areas called "cells." Although cells 2, 4, 6 are illustrated as a hexagon in a honeycomb 
pattern, each cell is actually of an irregular shape that depends on the topography of the terrain surrounding the cell. 
Each cell 2, 4, 6 contains one base station 12, 14, and 16, respectively. Each base station 12, 14, and 16 includes 
equipment to communicate with Mobile Switching Center ("MSG") 18, which Is connected to local and/or long-distance 

25 transmission network 20, such as a public switch telephone network (PSTN). Each base station 12, 14, and 16 also 
includes radios and antennas that the base station uses to communicate with mobile terminals 22, 24. 
[0004] When a call is set up in a CDMA system, a base station and mobile terminal communicate over a fonward link 
and a reverse link. The forward link includes communication channels for transmitting signals from the base station to 
the mobile terminal, and the reverse link includes communication channels for transmitting signals from the mobile 

30 terminal to the base station. The base station transmits certain types of control Information to the mobile terminal over 
a communication channel, referred to herein as a fonyard control channel, also known in the art as a forward overhead 
channel. Fonward control channels include the pilot, paging, and synchronization channels, as well as other control 
channels. The base station transmits voice or data, and certain types of control information over a communication 
channel, referred to herein as a fonvard traffic channel. The signals on the communication channels are organized In 

35 tithe periods, referred to herein as frames. Frames are typically 20-miliisecond (ms) in length. The signals transmitted 
over the control channels are referred to herein as control signals, and the signals transmitted over the traffic channels 
are referred to herein as traffic signals. 

[0005] When a call is added to a cell, the noise level in the cell and in the surrounding cells is increased. If there is 
a large number of calls in a particular cell 4, it becomes difficult for mobile terminal 24 to clearly obtain the pilot and/ 

40 or the fonvard-link traffic signal, particularly if mobile terminal 24 is at the edge of a cell. When mobile terminal 24 
cannot obtain a clear and continuous pilot and/or the fonvard-link traffic signal, problems can result on the call between 
mobile terminal 24 and base station 14. These problems can range from not being able to despread a frame, which 
results in an erred frame, to the mobile terminal 24's user hearing noise or silence instead of the voice or data that was 
transmitted, which results In an inconvenience to the user. If mobile terminal 24 cannot obtain a clear and continuous 

45 pilot and/or the fonA/ard-link traffic signal for a prolonged period or time, such as several seconds, the call may be 
dropped, which results in an inconvenience to the user and a loss of revenue. 

[0006] When cell 4 is heavily loaded with calls, base station 14's equipment may not be able to handle all of the calls 
in cell. This can occur when the power transmitted by the base station exceeds the power level at which the base 
station's equipment is designed to operate over an extended time period. In some wireless communication systems 

50 10, when there are many calls base station 14 initiates overload control. Base station 14 implements overload control 
by using one of several remedies. These remedies typically include: a) denying access to any new call requests, 
referred to herein as call blocking; b) restricting transmitted signals to their current levels; or c) even clipping transmitted 
signals. The inventors have discovered that this could occur even when other cells 2 and 6, may be able to accept 
new calls. This situation results in a loss of capacity of the overall wireless communication system 10. 

55 [0007] US-A-5,71 5,526 teaches an apparatus and method for controlling a final transmit power, y, of a base station 
in a cellular communications system that has several channels. The base station has a transmit power tracking gain, 
y', and a radio frequency transmit power, w. The apparatus comprises channel elements for calculating expected pow- 
ers, P|(.a-Pk,i' ^^^^ 0^ which corresponds to a channel. The apparatus also comprises a transceiver system controller 
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(BTSC) for generating a desired output power, y^, of the base station, including an adder for summing the expected 
powers. The apparatus also includes a transmit power detector for measuring y to obtain a measured transmit power. 
The apparatus further comprises a radio friequency interface card (RFIC) for generating y'. Rnally, the apparatus in- 
cludes a gain unit for processing y' and w to obtain the final transmit power, y. 

5 [0008] EP-A-0887947 teaches a method of controlling transmission power of a plurality of base stations associated 
with a mobile unit in a COMA cellular system. The mobile unit In the system communications with one base station 
among the plurality of base stations. Power of each of the pilot signals respectively transmitted from the plurality of 
base stations is measured at the mobile unit. Then information about a measured power value of each of the pilot 
signals is transmitted to the one base station. Thereafter, a first power control coefficient is determined at the one base 

10 station. The coefficient is a ratio of total pilot power values of the plurality of base stations, other than the main base 
station, to a pilot power value of the one base station. Subsequently, the transmission power of each of the plurality of 
base stations using the first power control coefficient is controlled. 

[0009] Kim D et ah "Fonward Link Power Control for CDMA Cellular Systems" lEICE Transactions on Communica- 
tions, Institute of Electronics Information and Comm. Eng. Tokyo, JP, vol. E81-B, no. 6, 1 June 1998 (1998-06-01), 
IS pages 1 224-1 230, XP000788970 ISSN: 091 6-851 6 teaches a method for fonward link power control for CDMA cellular 
systems in order to allocate available power to as many mobiles as possible. According to D3, pilot and traffic power 
are allocated according to the needs of the each cell. Pilot power control balances nonunlfonnly Imposed loads through- 
out the network and. as a result, helps the network resources to be utilized equally 

20 Summary of the Invention 

[001 0] A method according to the invention is as set out in claim 1 . Preferred forms are set out in the dependent claims. 
[0011] The invention solves the above problems by adjusting the power level of a set of fonward-Iink signals of a 
base station responsive to the loading of the forward link as determined by a power level measurement of the signal 

25 set. The power level of the signal set is adjusted independent of the individual power control of each of the forward- 
link signals in the set. Adjusting the power level of the signal set allows a cell that contains the base station to grow, i. 
e. cover a larger area, when the loading of the fonvard link is low. This allows a lightly loaded cell to accept calls from 
mobile terminals that may othenArise have been geographically constrained to a heavier loaded cell, thereby lightening 
the load in the heavier loaded cell. This also allows mobile terminals at the edge of cells to receive signals more clearly. 

30 [0012] One power level measurement is a pilot fraction of the forward link, which is a ratio of the pilot's power level 
to the power level of the forward-link signals. Other power level measurements, such as the signal set's power level, 
can be used, alone or In combination, instead of or in addition to the pilot fraction of the fonward link to adjust the power 
level of the signal set. Adjusting the power level of the signal set using several measurements involves determining 
how the power level of the signals set should be adjusted based on any of the power level measurements and adjusting 

35 the power level of the signal set when any one of the measurements indicates that the power level should be adjusted. 
Alternatively, the power level can be adjusted when several of the measurements indicate that the power level should 
be adjusted. 

[0013] The power level of the set can be changed In any manner, including by dealing it by a scaling factor, or by 
increasing the power level by a fixed or a variable amount. The power level measurement of the signal set is obtained 
40 during a current time period. The scaling factor that will be used in the subsequent time period is determined using the 
power level measurement, in one embodiment of the invention, the scaling factor can be obtained from a look-up table 
that Is based on the power level measurement. 

[0014] If the cell containing the base station includes several sectors, the power level of the signal set in a sector is 
adjusted when the power level measurement in that sector indicates that the power level should be adjusted. 

45 

Brief Description of the Drawings 



[0015] 



SO Figure 1 Is a block diagram of a portion of a conventional base station; and 

Figure 2 is a block diagram of a portion of a base station where the power level of a set of fonward-link signals is 
adjusted responsive to the loading of the fonward link as determined by a pilot fraction. 



55 



Detailed Description 

[001 6] Figure 2 shows a portion of base station 200 that adjusts the power level of a set of forward-link signals of a 
base station responsive to the loading of the fonnrard link as detennined by a power level measurement of the fonvard 
link. The power level measurement used In base station 200 Is a pilot fraction of the forward link, which is a ratio of 
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the pilot's power level to the power level of the set of forward-link signals of base station 200. 
[0017] Although, in the illustrative embodiment base station 200 uses the pilot fraction to adjust the power level of 
the signal set, other power level measurements can be used, alone or in combination, instead of or in addition to the 
pilot fraction of the forward link to adjust the power level of the signal set. For example, the power level measurement 

5 can be the power level of the signal set. 

[0018] Each of the base station's signals is the output of one of channel elements 21 0, 220. The channel elements 
encode the data with the spreading codes. The control signals are the outputs of control-channel channel elements 
210, and the traffic signals are the output of traffic-channel channel elements 220. The output of all of the channel 
elements 210 and 220 is coupled to combiner 230 where all of the signals are combined together to form a combined- 

10 baseband signal. The signals are organized in frames, which, as described above, are typically 20-millisecond (ms) 
time periods. The instantaneous signal levels of the combined-baseband signal are measured throughout the current 
frame, and are then averaged in sample-square-integrate circuit 240. This averaged power level is referred to herein 
as the combined-baseband signal's power level for the current frame. The pilot's instantaneous signal levels are also 
measured throughout the current frame, and are then averaged in sample-square-integrate circuit 250. This averaged 

IS power level is referred to herein as the pilot's power level for the current frame. The combined-baseband signal's power 
level and the pilot's power level for the current frame are the input of first averaging element 260. 
[0019] First averaging element 260 determines the current frame's ratio of the pilot's power level to the combined- 
baseband signal's power level, referred to herein as the current frame's pilot fraction PF[n]. First averaging element 
260 determines the average pilot fraction avPF[n] using a single pole infinite impulse response (IIR) filter. The func- 

20 tionality of the IIR filter is described in equation 1 . As shown in equation 1 , the value of the average pilot fraction avPF 
[n] is based on the current frame's pilot fraction PF[n] scaled by X, and the previous frame's average pilot fraction avPF 
[n] scaled by an adjustment factor based on X. X controls how rapidly the average pilot fraction avPF[n] changes In 
response to variations in the pilot fraction of the current frame PF[n]. X is selected to balance a desire to obtain a pilot 
fraction that is as reflective as possible of the current frame's pilot fraction and a desire to have a smoothly varying 

25 power level. A typical value for X can be between about 2 and 200. 



avPF[n]^j*PF[n]'^\l-j\*avPFln'l] 

30 \ ^/ 

(1) 

[0020] First averaging element 260 provides the current average pilot fraction avPF[n] to controller 270. Controller 
35 270 obtains a look-up table from memory 280. The look-up table relates the average pilot fraction avPF[n] to scaling 
factor g[n+1]. Table 1 is an example of a look-up table that can be used. Controller 270 obtains scaling factor g[n-i-1] 
from the look-up table by determining the value in the look-up table to which the average pilot fraction avPF{n] is closest. 
When the pilot fraction is directly between two values listed in the table scaling factor g[n+1] can be chosen to be either 
the one associated with the greater or smaller value, although it is preferable to chose the smaller value to ensure that 
^ base station 200 can produce the required power level without straining its amplifier. 



Table 1 



Average Pilot Fraction 


Scaling Factor 


.78 


1.5 


.6 


1.4 


.5 


1.3 


.4 


1.2 


.3 


1.1 


.2 


1 


.1 


.9 



[0021] The scaling factors in the look-up table are chosen to adjust the power level of the signal set to maximize the 
capacity of the system without overloading base station 200's equipment. Preferably, a scaling factor of one is asso- 
ciated with the full load pilot fraction, which is the pilot fraction when the base station is at full load. Typically, the full 
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load pilot fraction Is between 1 and .25. Also preferably, the largest scaling factor is associated with pilot-fraction at no 
load. At no load the base station is typically transmitting the pilot, page, and synch channels. The pilot fraction at no 
load is the ratio of the pilot's power level to the sum of power levels of the pilot, the paging channel, and the synch 
channel. The pilot fraction at no load is typically about .78. 

s [0022] When the signal set's power level is scaled by the scaling factor that increases the signal set's power level, 
then, typically, the fonward-link coverage area of base station 200 also increase. This means after the power level of 
the signal set is scaled, the signals may be able to reach mobile terminals that the signal may not have been able to 
reach before. However, the forward-link traffic signals do not need to reach mobile terminals that the pilot does not 
reach. This is due to the fact that if a mobile terminal is not receiving the pilot it is not able to communicate with base 

10 station 200, and therefore there is no benefit in the mobile terminal receiving the signal. Therefore, the fon«ard-link 
coverage area preferably does not exceed an area in which a mobile terminal at the edge of the area Is able to receive 
the pilot. 

[0023] After, controller 270 obtains scaling factor g[n+1], controller 270 provides the scaling factor as an input of 
multiplier 290. The other input of multiplier 290 is the combined-baseband signal, which is the output of combiner 230. 

15 Multiplier 290 multiplies the combined-baseband signal and scaling factor g[n+1 ] to scale the power level P[n+1 ) of the 
signal set during the subsequent frame. The power level of the signal set is scaled by scaling factor g[n+1], which is 
obtained using the average pilot fraction avPF[n] of the last frame. However, the delay between the frame whose pilot 
fraction Is used to obtain the scaling factor, and the frame whose power level Is scaled by the scaling factor can be 
made larger or smaller based on the speed of first averaging element 260 and controller 270, For example, if the 

20 circuitry of the first averaging element 260 and controller 270 is fast enough, or if the signals can be delayed until the 
scaling factor is obtained, the power level P[n] can be scaled by scaling factor g(n] obtained using the average pilot 
fraction avPF[n] of the current frame. The signal can be delayed by adding a pipeline delay between combiner 230 
and multiplier 290. 

[0024] Multiplier 290 multiplies the scaling factor and the combined-baseband signal that forms the subsequent 
25 frame, thereby scaling the power level P[n+1] of all of the signals by the same amount. The result is then input into 

modulator 300 where the signal is slightly amplified and is modulated onto a carrier signal. The modulated signal is 

amplified in amplifier 31 0 and then transmitted via the antenna 320 to the mobile temilnals. 

[0025] Although, in this embodiment the pilot fraction Is the power level measurement used to obtain the scaling 

factor, In alternative embodiments other power level measurements, such as the power level of the signal set can be 
30 used, alone or in combination, instead of or in addition to the pilot fraction of the fonward link to obtain the scaling factor. 

Therefore, similar look-up tables as the one described above can be obtained for other power level measurements. 

Determining the scaling factor using one of the other power level measurements is perfonned in a similar manner as 

for the pilot fraction. 

[0026] Additionally, although, in this embodiment a look-up table is used to obtain the scaling factor, in alternative 

35 embodiments the scaling factor can be obtained in other ways. 

[0027] The adjustments of the power level of the signal set described above are performed independent of the con- 
ventional individual power control of each of the traffic signals. Therefore, when the mobile temilnal receives a traffic 
signal, in IS-95 compliant CDMA systems the mobile terminal checks to determine whether the received forward-link 
traffic frame is in error. In a subsequent reverse-link traffic frame that the mobile terminal transmits, the mobile temilnal 

^ indicates to base station 200 whether there was an error. When the mobile terminal receives a traffic signal, in CDMA 
2000 systems the mobile terminal checks to determine whether the received fonward-link traffic signal has sufficient 
signal strength to overcome the noise in the system, typically by checking the fonward-link traffic signal's signal-to- 
noise ratio. The mobile terminal then indicates to base station 200 whether the fonward-link traffic signal strength Is 
sufficient. Upon receiving from the mobile temilnal the infomiation of whether there was an en-or (in IS-95 compliant 

45 CDMA systems) or whether the fonward-link traffic signal strength is sufficient (in CDMA 2000 systems) base station 
200 determines whether its fonward fink to this mobile terminal is in fading. Base station 200 then adjusts the power 
level of the signal to the mobile terminal accordingly, prior to the signal being summed in combiner 230. Preferably, 
the individual power control of each of the signals includes a maximum power level above which the signal's power 
level is not allowed to go. If a signal's power level is at this maximum power level, and the mobile temiinal receiving 

so this traffic signal indicates to the base station to increase the power level of this signal the base station will not further 
increase the power level of this traffic signal. The maximum power level ensures that no signal is using a significantly 
disproportionate amount of power. 

[0028] After base station 200 adjusts the power level of the signal to the mobile terminal, the signal is then combined 
with the signals from other traffic channels, and then, if necessary, scaled. 
55 [0029] The method for adjusting the power level of the signal set based on the power level measurement of the signal 
set can be used with methods of overload control. For example, the method for adjusting the power level of the signal 
set can be used with the overload power control method disclosed in EP application no. 00305859.1. 
[0030] This overload power control method changes the power level of a set of fonward-link signals responsive to a 
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overload control threshold power level that is based on the amplifier's maximum continuous power level, Independent 
of the individual power control of each of the forward-link signals in the signal set. The power level of the signal set is 
changed by scaling it by a scaling factor. The total power level of the signal set is obtained during a current time period, 
and then the scaling factor that will be used in the subsequent time period is determined. The scaling factor is preferably 

5 based on the total power level of the signal set for the current time period, a scaling factor used during the current time 
period, and the overioad control threshold power level. The amount by which the total power level exceeds the ampli- 
fier's maximum continuous power level is the overioad amount The scaling factor Is selected so that for each time 
period the overioad amount is reduced by a percentage or a fixed factor. For example, the overioad amount can be 
reduced by 3% for the current time period, then the percentage may be changed for a subsequent time period based 

10 on the scaling factor of the current time period and the overioad amount of the subsequent Interval. 

[0031 ] Additionally, the method for adjusting the power level of the signal set can be used with the method for Initiating 
call blocking disclosed in EP application no. 00305850.0. 

[0032] This method initiates call blocking responsive to a call-quality measurement of the forward link. The call-quality 
measurement is a measurement of how well a mobile terminal is able to receive the forward link. One call-quality 

IS measurement is the pilot fraction of the forward link. Call blocking can be initiated when the average pilot fraction is 
below a pilot-fraction blocking threshold. The pilot fraction is detennined for the time period, and then used to determine 
an average pilot fraction for the time period. The average pilot fraction for the current time period is based on a pilot 
fraction for the current time period, and an average pilot fraction for a previous time period. When the average pilot 
fraction is below the pilot-fraction blocking threshold, call blocking is initiated. The pilot-fraction blocking threshold is 

20 preferably based on: 1 ) the pilot fraction when the base station Is at full load; 2) the size, shape, and terrain of the cell; 
and 3) the aggressiveness of the overioad control. In the preferred embodiment, the set includes all of the signals 
generated by the base station, alternatively, the set can include fewer than all the signals generated by the base station. 
For example, the set can include a plurality of traffic signals, or a plurality of traffic signals and one or more of the 
control signal. If the cell includes several sectors, the call blocking is initiated on a sector basis when the average pilot 

25 fraction of the sector is below the pilot-fraction blocking threshold. 

[0033] The foregoing is merely illustrative. Thus, for example although in the illustrative embodiment the time period 
is one frame, any time period can be used during which a power level measurement of the forward link can be taken. 
For example, the time period can be several frames, or one or several power control groups, which are time periods 
having a length of 1 /1 6 of a frame. 

30 [0034] Furthermore, although in the illustrative embodiment all the signals in a sector of a cell containing the base 
station are scaled by the scaling factor, in an alternative embodiment fewer than all the signals in a sector can be 
scaled by the scaling factor. For example, the signal set can include a plurality of the traffic signals, or a plurality of the 
traffic signals and one or more control signals. 
. [0035] Still further, although in the illustrative embodiment the method is implemented in hardware, it can be imple- 

35 mented in software. 

[0036] Additionally, although in the illustrative embodiment each cell is an omni sector cell, the cell can be divided 
into a plurality of sectors, with each sector having its own channel elements, radios, which include a modulator and an 
amplifier, and antennas. In this case, the power level measurement is taken on a per-sector basis and used to obtain 
a scaling factor. The power level of the signal set in a sector is adjusted when the power level measurement in that 

40 sector of the cell indicates that the power level should be adjusted. 

[0037] Moreover, In one of the Illustrative embodiments the average pilot fraction for the current time period is de- 
temnined using an IIR filter. In an alternative embodiment a finite impulse response (FIR) filter can be used to detemnlne 
the average pilot fraction. The FIR filter would use the pilot fraction for the current time period, and the pilot fractions 
of a plurality of frames, averaged over a plurality of frames. 

45 [0038] Additionally, although in the illustrative embodiment the channel elements are shown in parallel, with the 
resulting signals combined in one combiner, the channel elements can be set up in series. In this case, the signal from 
each channel element is combined with signals from the previous channel elements in the series. 
[0039] Furthermore, although in the illustrative embodiment the combined-baseband signal is scaled, in alternative 
embodiments the individual signals can be scaled. For example, the scaling factor is still obtained using the combined- 

50 baseband signal. However, instead of multiplying the combined-baseband signal by the scaling factor in multiplier 290 
and 350, the scaling factor can be provided to control elements 21 0 and 220 where the individual signals can be scaled 
by the scaling factor. 

[0040] Additionally, although in the illustrative embodiment the wireless communication system is a CDMA system, 
this should not be construed to limit the present invention to base stations and mobile stations employing CDMA tech- 
55 niques. The present invention may equally be applicable to base stations and mobile stations employing other multiple 
access techniques, such as Tme Division Multiple Access ("TDMA"), and Global System for Mobile (GSM). 
[0041] While the invention has been described with reference to a preferred embodiment, it will be understood by 
those skilled in the art having reference to the specification and drawings that various modifications and alternatives 
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are possible therein without departing from the scope of the invention. 



Claims 

5 

1 . A method for controlling a power level of signals transmitted by a base station (200) in a wireless system, the base 
station (200) having a signal set of fonA^ard link signals, the method comprising the steps of: 

obtaining a power level measurement of the fonward link signal set; and 

adjusting the power level of the signal set responsive to the power level measurement wherein the obtaining 
step is CHARACTERIZED BY: 



obtaining a power level (P[n]) of the signal set for a time period; 
obtaining a power level of the pilot for the time period; and 

detemiining a ratio of the pilot's power level to the power level of the set of fonward-link signals of the base 

station (PF[n])for the time period; 

and wherein the adjusting step comprises: 

determining a scaling factor based on a the pilot ratio of the pilot's power level to the power level of 
20 the set of forward-link signals of the base station (PF[n]); and 

scaling the power level of the signal set using the scaling factor. 

2. The method of claim 1 , CHARACTERIZED IN THAT a cell containing the base station (200) comprises a plurality 
of sectors, each corresponding to at least one signal set and wherein: 

25 

the step of obtaining the power level of the signal set comprises obtaining a power level for each signal set 
for the time period; 

the step of determining the ratio of the pilot's power level to the power level of the set of fonward-llnk signals 
of the base station comprises determining a pilot fraction for each signal set for the time period; 
30 the step of determining the scaling factor comprises determining a scaling factor for each signal set; and 

the scaling step comprises scaling the power level of each signal set using the scaling factor detemilned for 
that set 



3. The method of claim 1 , CHARACTERIZED IN THAT determining the scaling factor comprises looking up the scaling 
35 factor in a look-up table that relates the ratio of the pilot's power level to the power level of the set of fonward-link 

signals of the base station to the scaling factor. 

4. The method of claim 1 , CHARACTERIZED IN THAT the time period comprises a frame. 

40 5. The method of claim 1 , CHARACTERIZED IN THAT the time period comprises a plurality of frames. 

6. The method of claim 1. CHARACTERIZED IN THAT the scaling step comprises scaling the power level of the 
signal set during a subsequent time period using the scaling factor. 

45 7. The method of claim 1 , CHARACTERIZED IN THAT the scaling step comprises scaling the power level of the 
signal set during the time period using the scaling factor. 



Patentanspruche 

so 

1 . Verfahren zum Regein eines Leistungspegels von du.rch eine Basisstation (200) in einem drahtlosen System uber- 
tragenen Signalen, wobei die Basisstation (200) eine Signalmenge von AbwSrtsstreckensignalen aufweist, mit 
folgenden Schritten: 

5^ Beschaffen einer Leistungspegelmessung der Abwartsstreckensignalmenge; und 

Einstellen des Leistungspegels der Signalmenge als Reaktion auf die Leistungspegelmessung, wobei der 
Schritt des Beschaffens durch folgendes gekennzelchnet ist: 
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Beschaffen eines Leistungspegels (P[n]) der Signaimenge fur eine Zeitdauer; 
Beschaffen eines Leistungspegels des Ptioten fur die Zeitdauer und 

Bestimmen eines Verhaltnisses des Leistungspegels des Piloten zu dem Leistungspegel der Menge von 
Abwartsstreckensignale der Basisstatlon (PF[n]) fur die Zeitdauer; 
und wobei der Scliritt des Einstellens folgendes umfaBt: 

Bestinimen eines Skalierungsfalctors auf Grundlage des Verhditnisses des Leistungspegels des Pi- 
loten zum Leistungspegel der Menge von Abwartsstreckensignalen der Basisstatlon (PF[n]); und 
Skalieren des Leistungspegels der Signaimenge unter Venwendung des Skalierungsfaktors. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daQ eine die Basisstatlon (200) enthaltende Zelie eIne 
Mehrzalii von Sektoren umfaBt, die jewells mindestens einer Signaimenge entsprechen, und wobei: 

der Schritt des Beschaffens des Leistungspegels der Signaimenge das Beschaffen eines Leistungspegels fur 
jede Signaimenge fur die Zeitdauer umfaBt; 

der Schritt des Bestimmens des Verh§itnlsses des Leistungspegels des Piloten zum Leistungspegel der Men- 
ge von Abwartsstreckensignalen der Basisstatlon das Bestimmen eines Pilotenbruchteiis f Or jede Signaimen- 
ge fur die Zeitdauer umfaBt; 

der Schritt des Bestimmens des Skalierungsfaktors das Bestimmen eines Skalierungsfaktors fur jede Signai- 
menge umfaBt; und 

der Skallerungsschritt das Skalieren des Leistungspegels jeder Signaimenge unter VeoA^endung des fur diese 
Menge bestimmten Skaliemngsfaktors umfaBt. 

3. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB Bestimmen des Skalierungsfaktors das Nachschla- 
gen des Skalierungsfaktors in einer Nachschlagetabelle umfaBt, die das Verhaltnis des Leistungspegels des Pi- 
loten zum Leistungspegel der Menge der Abwartsstreckensignale der Basisstatlon mit dem Skalierungsfaktor in 
Beziehung bringt. 

4. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB die Zeitdauer einen Rahmen umfaBt. 

5. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB die Zeitdauer eine Vielzahl von Rahmen umfaBt. 

6. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB der Skalierungsschritt das Skalieren des Leistungs- 
pegels der Signaimenge wShrend einer nachfolgenden Zeitdauer unter Venn/endung des Skalierungsfaktors um- 
faBt. 

7. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB der Skalierungsschritt das Skalieren des Leistungs- 
pegels der Signaimenge wahrend der Zeitdauer unter Venn/endung des Skalierungsfaktors umfaBt. 

Revendications 

1. Precede de commando d'un niveau de puissance de signaux transmis par une station de base (200) dans un 
systeme sans fil, la station de base (200) poss^dant un groupe de signaux sur la liaison aller, le proc6d6 comprenant 
les stapes : 

d'obtentlon d'une mesure du niveau de puissance du groupe de signaux sur la liaison aller; et 

de r^glage du niveau de puissance du groupe de signaux en r6ponse a la mesure du niveau de puissance, 

r^tape d'obtentlon 6tant CARACTERISEE PAR : 

I'obtention d'un niveau de puissance (P[n]) du groupe de signaux pendant un certain intervalle de temps ; 
I'obtention d'un niveau de puissance du signal pilote pendant un certain intervalle de temps ; et 
la determination d'un rapport entre le niveau de puissance du signal pilote et le niveau de puissance du 
groupe de signaux sur la liaison aller de la station de base (PF[n]) pendant un certain intervalle de temps ; 
et retape de r^glage comprenant : 

la determination d'un facteur d'^chelle en fonctlon du rapport entre le niveau de puissance du signal 
pilote et le niveau de puissance du groupe de signaux sur la liaison alter de la station de base (PR 



8 



EP 1 087 541 B1 



[n]) ; et . 

la mise k I'^chelle du niveau de puissance du groupe de signaux k t'aide du facteur d'^cheile. 

Proced6 salon la revendlcation 1, CARACTERISE EN CE QU'une cellule contenant la station de base (200) com- 
prend une plurality de secteurs, chacun correspondant k au moins un groupe de signaux, et dans lequel : 

r6tape d'obtention du niveau de puissance du groupe de signaux comprend Tobtention d'un niveau de puis- 
sance pour chaque groupe de signaux pendant I'intervalle de temps ; 

r6tape de determination du rapport entre le niveau de puissance du signal pilote et le niveau de puissance 
du groupe de signaux sur la liaison aller de la station de base comprend la determination d'une fraction de 
signal pilote pour chaque groupe de signaux pendant I'intervalle de temps ; 

retape de d§tennjnation du facteur d'6chelle comprend la d§temrilnation d'un facteur d'6chelle pour chaque 
groupe de signaux ; et 

I'etape de mise k rechelle comprend la mise k r^chelle du niveau de puissance de chaque groupe de signaux 
k I'aide du facteur d'^chelle detemritne pour ce groupe. 

Proc6d§ selon la revendication 1, CARACTERISE EN CE QUE la d§tennination du facteur d*echelle comprend 
la recherche du facteur d'6che!le dans une table k consulter qui lie le rapport entre le niveau de puissance du 
signal pilote et le niveau de puissance du groupe de signaux sur la liaison aller de la station de base au facteur 
d'echelle. 

Proc^dd selon la revendication 1 , CARACTERISE EN CE QUE I'inten/alle de temps comprend une frame. 

Precede selon la revendication 1, CARACTERISE EN CE QUE I'inten/alie de temps comprend une plurality de 
frames. 

Precede selon la revendication 1. CARACTERISE EN CE QUE I'etape de mise k I'echelle comprend la mise k 
rechelle du niveau de puissance du groupe de signaux durant un intervalle de temps ulterieur k I'aide du facteur 
d'echelle. 

Precede selon la revendication 1, CARACTERISE EN CE QUE retape de mise k rechelle comprend la mise k 
rechelle du niveau de puissance du groupe de signaux durant I'intervalle de temps k I'aide du facteur d'echelle. 



EP 1 087 541 B1 



PRIOR ART 




10 



EP 1 087 541 B1 




11 



